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COMMUNICATING THERMOSTAT 
BACKGROUND HP THE INVENTION 

The present invention is directed to the field of 
thermostats and more particularly relates to 
thermostats having the ability to communicate 

externally. 

Thermostats are well known devices for 
controlling temperature within a selected space or 
grouping of spaces. Microprocessor based thermostats 
are how widely: available as reliable devices for 
achieving temperature control. 

Typically - an operator could enter a series of 
times and temperatures for controlling selected space 
or grouping of spaces through a particular temperature 
according to the schedule desired by the operator. 
Thereafter; the thermostat would automatically control 
the \ ; spades or grouping of spaces temperature according 
to the schedule entered by the operator. 

ph|B i^^iem associated with this kind of a 
? thera^fca^^ had to be physically 

located at the thermostat in order to. make changes to 
the time or temperature data. If for example it was 
desired to change the temperature in the middle of the 
night, it was inconvenient to -get out of bed and go tc 
the thermostat to change the temperature. 

Another problem was that as advancements were 
made to thermostat technology, old thermostats became 
obsolete. It would be beneficial if microprocessor 
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based thermostats could be modified without a complete 
changeout of thermostat equipment. 

SUMMARY OF THE INVENTION 
The present invention is a communicating 
thermostat which has two microprocessors. The first 
microprocessor is connected to the temperature sensor, 
a data entry means and a display and basically 
operates as an interface between an operator and the 
thermostat. A second microprocessor is connected to 
the HVAC system to be controlled and to a network bus 
through a bus transceiver. The second microprocessor 
does the actual control HVAC system through use of 
energy management programming and time and temperature 
scheduling. The bus transceiver is connectable to a 
network bus so that the thermostat unit is capable of 
receiving instructions from an external controller 
also connected to the network bus. The external 
controller is capable of changing the time and 
temperature -data stored in th6 thermostat . 

lS/:'^he: : p'ref erred embodiment, one microprocessor 
is located in a subbase of the thermostat while 
another microprocessor is located in the thermostat 
housing . In this way by merely changing the 
thermostat housing, a new set!; of functions can be 
installed in a given HVAC system.-. 

ftRTEF DESCRIPTION OF THE DRAWING 
Figure i is a block diagram of the inventive 
thermostat unit. 
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Figure 1A shows how the thermostat unit fits into 
a home automation system. 

Figure 2 shows a physical representation of an 
exemplary thermostat. 

Figures 3A, 3B,3C and CD all show possible 
physical locations of the first and second 
microprocessors. 

nF.TATT.FD DESCRIPTION OF THE PRE FERRED EMBODIMENT 

Figure 1 is a block diagram of the presently 
inventive thermostat 200 . The term thermostat unit as 
Used herein refers to part physically located both on 
thermostat housing 201 and subbase 202. When the 
thermostat housing and subbase are combined, they form 
a thermostat. 

Thermostat unit 200 in a preferred embodiment 
includes first microprocessor 10 , first clock 11, 
display means 12 , power supply 13 , sensor 14 , keyboard 
15, second microprocessor 20* second clock 21 and bus 
transceiver 22. The interrelationship of these parts 
will now 

-First microprocessor 10 acts essentially as a 
man-machine interface for use by the operator to enter 
data ihto the thermostat unit. Data entry means 15, 
in this case a keyboard, is provided so that time and 
temperature data may be entered into the thermostat so 
that the thermostat may control operation of the HVAC 
system; according to a preselected schedule. In 
addition, keyboard 15 may allow an operator to 

. -. i oivaa^u or>+-e>-rf»rJ time and temperature 
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data. First microprocessor 10 includes memory for 
storage of time and temperature data. 

Sensor 14 senses local air temperature, and 
produces a temperature signal representative of local 
air temperature. The temperature sensor may be, for 
example a thermistor. First microprocessor 10 
receives the temperature signal and provides the 
temperature signal to display 12 for displaying of 
local temperature. The temperature signal is also 
sent to the second microprocessor 2 0 More on second 
microprocessor ' s 20 use of the temperature signal is 
described hereinbelow . Power supply 13 provides power 
tb first microprocessor 10. As an example, power 
supply 13/ may be a battery. 

pisp'lay^iiv; may provide information such as, 
t^e, current temperature set point, scheduling 
ihf prmatipn^ ; and whether or hot the thermostat 
bper^on has ;beeh overridden by an external portion 

;bfv ; the ; ^^em.' 

Fit^t • • ^c lock 11 provides the first microprocessor 
•vli r an.';-ibc^ate ; :iime. base for \ise in communication with 
the display/ power supply; sensor, keyboard and second 
microprocessors Clock 11 may be a crystal oscillator. 

Second microprocessor 2 0 serves two primary 
functions.; First, second microprocessor 20 stores in 
a memory (riot shown) energy management programs which 
allow: thb thermostat unit to efficiently operate the 
HVAC system. For two examples of stored temperature 
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directed to United states pa ?ei>2sU /*45,847 issued to 
Levine on June 22, 1982 and 4,606,401 issued to Levine 
et al. on August 19, 1986, both of which are 
incorporated herein by reference. 

Secondly, second microprocessor 20 controls 
communications between the thermostat unit and other 
network units connected the network bus. 

Bus transceiver 22 converts network bus signals 
into signals which can be received and executed by the 
second microprocessor 20. Second clock 21 is 
connected to the second microprocessor 20 to provide 
an accurate time base upon which communications 
between the first microprocessor and the second 
'^^x^t^i^^^^: : ppoat.'-- Communications between the 
first and second microprocessors occurs using a 
communi^tions P^ . One preferred protocol is 

the protocol disclosed in copending United States 
patent application serial No . 07 / 811 y 491, entitled 
: , '^S^^^^^^ 0 ^ and Apparatus by Steven C. 
";■ : ^ic^ol^-;whi^-is : commonly ^s^gned With the present 
application, This protocol is merely exemplary, and 
in • rib ^y [i# limiting to the present invention. The 
present Uhyehtion could be equally as well used in RF, 
infrared or fiber schemes as 



Fi^e lA shows how the thermostat fits into a 
home automation system. The thermostat may be 
connected to a security alarm system 1000, lighting 
control system 500 and appliances control system 600 
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to provide a single control system for many electrical 
loads within a building. Each system may include a 
control panel, one of which may be a master control. 
The various systems communicate through use of a 
common protocol such as the protocol disclosed in 
copending U.S. patent application serial no. 
07 /811 , 772 entitled he BALANCE D 4B/8B BINARY BLOCK 
rnr>E FOR DIGITAL DA 'Pfr pommtint CATIONS by Meyers which 
is commonly assigned with the present application. 

Figure 2 shows physical construction of the 
thermostat unit of the present invention . Thermostat 
200 is made up of thermostat housing 201 and subbase 

Temperature sensor 214, display means 215 and 
data entry means 205 are physically located in the 
thermostat housing 201. Data entry means 205 in this 
;case is i key^ard comprising keys 206 through 211. 
/The ke^s' can; b^ input data into the thermostat 

i.n a method Well known in the art. 

T&iing h?w to Figures 3 A ,. 3B 3C and 3D, 
thereshowri a|e four possible configurations of 
locations for the first and second microprocessors 10 
and 20. ? in Figure 3A, first microprocessor 10 is 
located in the thermostat with keyboard 205 , 
temperature^ sensor 14 and display 215. In Figure 3B, 
both micrbprbcessors are located in subbase 202 while 
the keyboard display and temperature remain in the 
thermostat 201. In Figure 3C, both microprocessors 
are located in the thermostat along with the 



temperature sensor display and key2A24124 Figure 3D, 
the first microprocessor is located in the subbase while 
the second microprocessor is located in the thermostat 

housing. - . 

Separation of the- thermostat unit into the thermostat 

housing and subbase -provides a number of advantages. 

First, placement pf: the thermostat without replacement of 

the subbase saves "a' large amount of time. Separation of 

the two micfop^ssors with at least one microprocessor 

; being- ^ated;^ thermostat . 

• housing: havi^ new ^ unctionS t0 ' 

be added to thf subbase ; without the attendant cost of 
complete 'replace Therefore, with 

future advances in the thermostat art, a new thermostat 
housing could be hung on an old subbase and provide new 

l^^i^^M^^ the cost: of completely replacing a 

application 

^|i;|> it 1/ ^^th: show t:wo processor computer control 
:sysUms whick could be used for HVAC controls, .but both 
a^ach the problem in a larger way and are not concerned 
WitS tying into total home control systems , 
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1. A thermostat for control of a Heating Ventilating 
and Air Conditioning system (HVAC system) wherein the- 
thermostat has a clock data generator means and is divided 
into a thermostat housing (201) and a wall-mounted 
thermostat sUbbase(202) 

said housing having data entry means (205) for 
entering time and ^te^erature data by the operator, and a 
temperature sensor^) , the output of each of which are 
accessible in-sbm^ a first microprocessor (10) in 

S aid ? housi^ in that said housing has 

mounted ihereih aj small panel display means (215) for 
display bf time and temperatura data, 

" further l^cha^a^rized. in that a second microprocessor 
is contained in said subbase and in communicative 
donnect ion ' Xo; reOeive control instructions from said first 



microprocessor and which controls 
directly . » . 



the HVAC system 



characterized in 

|^^a|&|S^^r'; <M ** **^ed to said second 
-gg^^ connectable to a 



system . 
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